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Objective: This pilot study explored whether learning
style–tailored education materials, ‘‘information
prescriptions,’’ are effective in increasing
hypertension knowledge in emergency room patients.

Methods: In a randomized trial, hypertensive
emergency medicine patients received either standard
care discharge instructions or discharge instructions in
combination with an information prescription
individualized to each patient’s learning-style preference.
Two weeks post-visit, the study team assessed changes in
hypertension knowledge via a survey.

Results: No significant difference was observed for
changes in quiz scores on the hypertension

knowledge assessment, though patients receiving the
tailored information prescriptions reported higher
levels of satisfaction with intervention materials.

Conclusion: The study demonstrated the workflow
feasibility of implementing a learning-style
approach to patient education in the emergency
department setting. Further research is needed to
develop more robust measures of high blood
pressure knowledge among the emergency
department patient population. This work will
contribute to establishing a framework for
developing customized information prescriptions
that can be broadly adapted for use in varied
settings and with varied health care conditions.

INTRODUCTION

Hypertension poses a significant public health burden
in the United States despite being a modifiable risk
factor for cardiovascular health outcomes. Affecting
nearly 31% of the population over 20 years of age,
high blood pressure increases risk of neurovascular,
cardiovascular, and renal disease [1–4]. Diagnosing
and managing hypertension is particularly challeng-
ing because as many as 25% of patients with high
blood pressure are unaware that they have the
condition [1]. Of those who know they have hyper-
tension, only 65% are being treated with antihyper-
tensive medications [5]. Racial disparities in disease
prevalence rates further contribute to the public
health challenge of hypertension. African Americans
and individuals living below the poverty level have
the highest rates of high blood pressure and are more
likely to develop the condition and acquire it at earlier
ages [1, 3].

Hypertension and its sequelae, whether as primary
complaints or secondary findings, represent signifi-
cant challenges in the emergency department (ED).
Approximately 25% of emergency room patients have

hypertension [6], and those groups at highest risk are
also disproportionately represented in national ED
utilization estimates [6, 7]. Elevated blood pressure in
the ED may predict chronic hypertensive disease
status [8–10], yet little literature addresses long-term
success in managing these patients once they are
discharged from the ED.

Lifestyle modification plays a large role in reducing
negative outcomes among hypertensive patients, and
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knowledge is a critical factor to informed patient
decision making [4]. Unfortunately, the often chaotic
ED environment poses patient-provider communica-
tion challenges that affect information delivery and
patient comprehension. Up to 78% of ED patients do
not understand information provided to them in the
ED setting, thus resulting in a decrease in their ability
to properly seek care and adhere to care recommen-
dations [11–13]. The development and provision of
educational material specifically tailored to each
patient may provide a promising mechanism for
information delivery.

In 1998, with seed money received from the
Vanderbilt Medical Group, the Eskind Biomedical
Library (EBL) implemented the Patient Informatics
Consult Service, which provides targeted information
to patients and their families [14]. Applying an
information prescription model, the service utilizes
prescription pads (analogous to medication prescrip-
tion pads), which allow clinicians to prescribe medical
information to patients. Patients who are prescribed
health information receive materials selected specifi-
cally for their care based on accuracy, authority, and
currency criteria. To close the communication loop,
the patient’s health care provider also receives the
compiled packet. The EBL team’s long-standing
experience in patient education has provided a clear
understanding of health literacy issues that affect
consumer interpretation of health information. A key
insight has been the recognition that adapting
information to patients’ learning styles may play an
important role in acquiring health literacy.

The relationship between individual learning pref-
erences and their influence on patient health commu-
nication is minimally explored in the biomedical
literature. The objective of this pilot study was to
investigate whether learning style–tailored informa-
tion prescriptions can increase ED patients’ knowl-
edge of issues related to hypertension. Results from
this work will inform the team’s future research
efforts to investigate the impact of tailored education
materials.

METHODS

Population

Emergency medicine patients aged eighteen or older,
able to speak and read English, and able to provide
telephone contact information were eligible for the
study. In addition, eligible patients were to have two
or more blood pressure measurements during the ED
visit that met criteria for stage I or stage II
hypertension with thresholds determined by the Joint
National Committee on Prevention, Detection, and
Evaluation and Treatment of High Blood Pressure
[15]. The prospective collection of blood pressure
measurements aids the ED in identifying asymptom-
atic high blood pressure patients and provides a
larger patient recruitment pool than relying solely on
data gleaned from the medical chart on the patient’s
hypertensive status. Patients were not eligible for the

study if they exhibited any of the following exclusion
criteria: (1) had an emergency severity index of 1, (2)
were currently imprisoned, (3) showed evidence of
cognitive impairment, (4) presented a psychiatric
chief complaint, (5) left the ED without being seen
by a physician, (6) left the ED against medical advice,
or (7) were enrolled in the study during a previous ED
encounter.

The study was conducted in the Vanderbilt Uni-
versity Medical Center ED, a level 1 trauma center
with more than 56,000 patient visits each year. All
recruitment activities and patient interactions were
conducted by knowledge management information
specialists trained in human subjects research. Three
information specialists, working in rotating teams of
two, daily reviewed the institution’s electronic med-
ical record system, the electronic triage and patient
tracking application, and information obtained from
ED clinical staff to determine patient eligibility. After
confirming eligibility, information specialists ap-
proached patients to obtain informed consent. Tele-
phone surveys were conducted two weeks after each
patient’s ED visit to obtain follow-up data. The study
was approved by the Vanderbilt University Institu-
tional Review Board.

Baseline assessment

After determining study eligibility and informed
consent, the study team of information specialists
collected baseline data on all participants. Current
and historical medical information about the ED visit
and each patient’s hypertensive status was collected
from the electronic medical record and from a short
questionnaire. Demographic information collected
included age, gender, race or ethnicity, highest level
of education completed, insurance status, employ-
ment status, individual and family past medical
history of hypertension, high blood pressure medica-
tions, smoking status, comorbidities, chief complaint,
and pain score on a one-to-ten visual analog scale.

Each study participant also completed two addi-
tional assessments at baseline: hypertension knowl-
edge and learning-style questionnaires. To assess
hypertension knowledge, participants completed the
‘‘Check Your High Blood Pressure IQ’’ quiz developed
by the National Heart, Lung, and Blood Institute
(NHLBI) [16], a 12-item true/false response option
quiz. Each question received an equal point value, and
answers were scored on a 0–100 scale, based on the
percentage of questions answered correctly. To assess
individual learning preferences, patients completed
the Visual, Aural, Read/Write, Kinesthetic (VARK)
questionnaire, a 16-item multiple-choice survey [17].
Questionnaires were either completed by the patient or
recorded by the information specialists when patients
were incapacitated by medical devices (e.g., intrave-
nous lines in hands and/or arms). When patients
needed clarification regarding the instrument ques-
tions, information specialists reiterated the questions
and instructions to study participants and directed the
patients to select the most appropriate answers based
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on their personal experience and opinions. The study
team’s interactions were conducted during partici-
pants’ waiting times during their ED stay. The
intervention did not add to the overall ED visit length.

Randomization

Following baseline assessment, participants were
randomized into two groups: (a) to receive standard
care discharge instructions (printed instruction sheet)
or (b) to receive discharge instructions and an
information prescription tailored to their specific
learning-style preferences. Randomization was con-
ducted using a permuted block design with random
block sizes of 2, 4, and 6. Randomization sequences
were manually generated by one of the study authors
(Koonce) using a random numbers table; placed in
consecutively numbered, sealed, opaque envelopes;
and opened after obtaining each patient’s consent to
participate in the study.

Intervention

Standard care. Following baseline assessment, partic-
ipants randomized to the standard care group received
regular discharge instructions from ED clinical staff at
the completion of their visits. Discharge instructions
were typically one to two pages of text providing
patients with details on how to follow up on care
regarding the ED diagnosis, as well as reasons to return
to the ED. The discharge instructions often contained a
short section with educational information concerning
each patient’s diagnosis in addition to specific follow-
up care instructions. Information on high blood
pressure is included in the discharge materials when
it is the primary reason for the ED visit.

Information prescription. The study team of infor-
mation specialists provided the intervention group
with an information prescription tailored to the
patient’s individual learning style. The customization
of content to specifically match a patient’s learning
style represents an evolution of the Patient Informat-
ics Consult Service model. Learning objectives for the
information prescription content were created that
were consistent with facets covered in the NHLBI
hypertension quiz (e.g., diagnosis, risk factors, and
prevention and treatment principles). Content was
selected via review of existing hypertension education
materials from government agencies and national
associations, with selection based on aspects of
currency, authority, and accuracy in alignment with
established guidelines [18, 19]. All print materials for
each information prescription were designed to target
an eighth-grade reading level.

Each patient’s baseline score on the VARK question-
naire was used to inform the format of the information
prescription received. The VARK questionnaire results
categorize individuals into one of several preferred
learning modalities: visual, read/write, aural, and
kinesthetic learners. Individuals with preferences for
visual learning modalities favor information depicted

via pictures, charts, graphs, diagrams, and so on.
Read/write learners place emphasis on words and
ideally benefit from the use of lists, bullets, and text
presented in hierarchies. Aural learners’ primary
inputs come from what others say; written words have
less importance than information communicated ver-
bally. Kinesthetic learners benefit from doing and
trying things for themselves, especially via concrete
experiences [17]. The study team leveraged the VARK
developers’ recommendations for formats that best
match each learning-modality preference to guide the
formation of each information prescription. Four
different formats were used for the study intervention
with each designed to match a patient’s learning-style
preference.
& Visual learners: The study team developed three
printed handouts for visual learners, one handout
each to provide overview information on hyperten-
sion, explanation of risk factors, and prevention and
treatment options with emphasis on lifestyle modifi-
cations. Content for the handouts was largely drawn
from materials in the NHLBI’s National High Blood
Pressure Education Program [20]. Each handout
incorporated a variety of graphic images to enhance
the text. To ensure that each individual understood
what was being provided, information specialists
spent approximately five minutes reviewing content
on the handouts with each visual learner patient in
the intervention group.
& Read/write learners: Patients with read/write learn-
ing preferences were also provided three printed
handouts, each covering the same content provided
for visual learners. The materials for patients with
read/write preferences emphasized the printed word
and used strategies such as bolded headers, bulleted
lists, and color coding to communicate specifics of
hypertension diagnosis, risk, and prevention and
treatment. The review of this content with each
read/write learner in the intervention group also
took approximately five minutes.
& Aural learners: To optimize information delivery for
those in the intervention group with aural learning
preferences, the study team provided a modified
version of a hypertension mp3 file podcast created by
the NHLBI [21]. The original thirty-three-minute-long
podcast was abbreviated to seven minutes by the study
team using freely available audio file–manipulation
software [22]. Cross-referencing the podcast transcript
with the information on each printed handout allowed
the team to match details about hypertension across
formats for consistency. The abbreviated podcast
presented overview information on hypertension,
discussed risk factors, and covered prevention and
treatment principles with a particular focus on lifestyle
modifications. Patients randomized to the intervention
group with aural learning preferences listened to the
podcast on a study team–provided laptop. Study team
personnel remained present, depending on patient
preference. Afterward, they received a copy of the
podcast on CD to take home.
& Kinesthetic learners: Strategies to promote active
participant engagement are ideal for kinesthetic
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learners. The information prescription for these study
participants consisted of an interactive, web-based
application from the American Heart Association,
‘‘High Blood Pressure Health Risk Calculator’’ [23].
Using established guidelines in combination with
patient-entered data (e.g., blood pressure measure-
ments) that were consistent with other information
prescription formats, the module presents overview
information on high blood pressure, details the
individual’s specific health risks for high blood
pressure, and describes the effects of lifestyle changes.
The module took approximately fifteen minutes to
complete and was conducted by each patient using a
study team–provided laptop. Afterward, they re-
ceived a handout with the uniform resource locator
(URL) of the online module to take home.

Multimodal learners. In addition to the four learning
modalities, the VARK also accounts for respondents
who may be deemed multimodal learners. For
purposes of the pilot study, when a patient’s response
resulted in a multimodal categorization, study infor-
mation professionals requested that the patient select
a single preferential mode for the study intervention.

Follow up and outcome assessment

The primary outcome variable for the study was
difference in hypertension knowledge scores between
the 2 groups 2 weeks after the ED visit. Two weeks
post-discharge, study participants were contacted via
telephone to retake the NHLBI hypertension quiz.
Questions were asked in a randomly selected order
that differed from the first administration to reduce
the likelihood of a test practice effect. All telephone
interviews were conducted by the same study team
member using a predetermined script. In addition to
the NHBLI quiz, each patient also completed a set of
internally developed questions to measure under-
standing of and satisfaction with provided materials.
Patients were asked to indicate their level of agree-
ment or disagreement with 6 statements using
response options on a 1–5 Likert scale. After complet-
ing the study, each participant received a $20 gift card
to a local grocery store.

Statistical analysis

Sample size for the study was planned to detect a
minimum 10% mean difference in the primary out-
come of hypertension knowledge score between the 2
groups and calculated to establish a margin of error
with 0.95 confidence, given that no previously avail-
able standard deviation data were available for the
NHLBI questionnaire. DuPont’s PS: Power and Sample
Size Calculation software was used to determine a
minimum sample size of 25 patients in each arm, based
on the narrow margin of error parameters [24]. To
allow for a planned high drop-out rate, study
enrollment was targeted to include 38 patients per arm.

Baseline characteristics of the intervention and
control groups were analyzed for imbalance using

chi-square tests for categorical data and 2-sample t
tests for continuous data. The primary outcome
measure of the difference in hypertension knowledge
quiz scores between the 2 groups was analyzed using
the 2-sample t test. Statistical analysis was conducted
with Small Stata 11.0. Descriptive statistics were used
to characterize all data observations other than the
primary outcome variable.

RESULTS

Study participants

A total of 185 patients were initially identified for
study inclusion (Figure 1). Of these, 109 patients were
excluded for not meeting all inclusion criteria (n536),
refusal to participate (n538), and other reasons, such
as being discharged before the study team had an
opportunity to approach the patient and being out of
the ED for tests (n535). After patient exclusions, 76
patients were randomized to either the control or
intervention groups. Seven patients in each arm were
unable to be reached for follow up despite multiple
contact attempts. Primary outcome data were col-
lected for 31 patients in each study group. All patients
were recruited from November 17, 2009–December
10, 2009. Follow-up telephone calls to patients were
conducted between December 1, 2009, and December
29, 2009, with a median of follow up at 15 days post-
discharge from the ED.

The demographic characteristics of the study
participants are summarized in Table 1. Patients in
each study group were similar in age, gender,

Figure 1
Participant flow chart
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ethnicity, median pain scores, and emergency severity
index values. There were no differences between
groups in self-reported individual and family history
of hypertension. Both groups reported similar rates of
smoking status over the previous 12 months, though
the overall prevalence of smoking in the study
population was 33%, slightly higher than the general
20% nationwide smoking prevalence rates. An imbal-
ance in the proportion of African American study
participants was observed between groups: 55%
(n521) of the patients in the control group were
African American, compared to 18% (n57) in the

intervention group. Highest reported level of educa-
tion was also unbalanced among groups in 1 category:
high school education or less (58% (n522) in the
control group vs. 32% (n512) in the intervention
group). Only one patient visited the ED due to a chief
complaint related to hypertension.

Learning style distribution

The distribution of learning styles among the pilot
study’s patient population largely paralleled learning-
style distributions among the general population
(Figure 2, online only). Percentages of visual, read/
write, and kinesthetic learners were most similar to
the general population of 50,000 respondents for the
online VARK questionnaire [17]. The percentage of
aural learners among study participants was more
than double the general population (18.0% vs. 7.2%),
while the percentage of multimodal learners was
lower than the general population (45.0% vs. 59.6%).

Hypertension knowledge differences

Hypertension knowledge scores two weeks post-ED-
discharge did not differ between the control and
intervention groups. The difference in mean knowl-
edge score in the control group was 5.3 versus 3.3 in
the intervention group (P50.5, 95% confidence inter-
val 24.2–8.5). Mean baseline hypertension knowledge
scores were higher in the intervention group (72.0,
SD510.9) than the control group (65.9, SD59.0), and
mean follow-up scores for the intervention group
(75.3, SD59.0) were higher than mean baseline scores
in the control group (71.2, SD511.1).

The sample size calculation for this pilot study was
powered to detect significant differences in the
primary outcome variable only. Thus, descriptive
statistics, rather than tests of statistical significance,
were used to explore additional outcomes. These
statistics revealed that among those patients reporting
their highest level of education as high school or less,
the difference in mean knowledge scores between
baseline and follow up for the control group (Table 2)
was 6.4 points lower than the difference in mean
knowledge scores for the intervention group (3.1 vs.
9.5). The opposite trend was observed for those with
more than high school education (9.1 vs. 0.7).
Differences related to gender were also observed
(Table 2). For male study participants, the difference
in mean hypertension knowledge scores at follow up
was 4.5 points higher in the intervention group than
the control group (0 vs. 4.5). Contrasting results were
observed in female study participants, with females in
the control group demonstrating an increase in
knowledge scores 8.1 points higher at follow up than
the intervention group (10.4 vs. 2.3).

Analysis of questions asked on the hypertension
quiz at baseline data collection (Table 3, online only)
showed that 5 of the 12 questions were frequently
answered correctly by the 76 study participants, and 7
were answered correctly at baseline by over 80% of
the participants. The statement ‘‘High blood pressure

Table 1
Patient demographics

Demographic

Control (n=38) Intervention (n=38)

P valuen (%) n (%)

Mean age 6 SD, y 52.3 6 15.1 53.4 6 16.2 0.6
Gender 0.5

Female 19 (50%) 22 (58%)
Male 19 16 (42%)

Race 0.03

American Indian
or Alaska Native 0 — 2 (5%)

Asian 1 (3%) 0 —
Black or African

American 21 (55%) 7 (18%)
White 16 (42%) 29 (76%)

Ethnicity 0.3

Hispanic or Latino 1 (3%) 0 —
Not Hispanic or

Latino 30 (79%) 31 (82%)
Unknown 7 (18%) 7 (18%)

Smoked in the last
12 months 0.8

Yes 13 (34%) 12 (32%)
No 25 (66%) 26 (68%)

High blood pressure
(HBP) family
history* 0.6

Yes 28 (74%) 29 (78%)
No 10 (26%) 8 (22%)

HBP personal
history 0.4

Yes 30 (79%) 33 (87%)
No 8 (21%) 5 (13%)

Highest level of
education 0.05

High school or
less 22 (58%) 12 (32%)

Vocational/
technical 0 — 4 (11%)

Some college 8 (21%) 11 (29%)
College 4 (11%) 8 (21%)
Postgraduate 4 (11%) 2 (5%)
Unknown 0 — 1 (3%)

Emergency severity
index 0.6

2 24 (63%) 26 (68%)
3 13 (34%) 12 (32%)
4 1 (3%) 0 —

Median pain score
(95% CI) 6 (3.9–7%) 6 (2–7%) 0.4

* The number of study subjects in the intervention group does not equal 38
due to missing data.
Baseline variables analyzed for imbalance using chi-square tests for
categorical data and 2-sample t tests for continuous data. Percentages may
not add to 100% due to rounding.
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has no cure,’’ showed the greatest increase in quiz
scores post-intervention. Among those who complet-
ed the follow-up quiz, 10 control group participants
answered correctly during final data collection, up
from 7 at baseline, and in the intervention group, 16
participants answered correctly 2 weeks post-visit, up
from 6 at baseline. The statement, ‘‘Stress causes high
blood pressure,’’ showed a decrease in the number of
participants answering correctly from baseline to
follow up (5 vs. 1, respectively).

Participant feedback

During the follow-up survey, additional data were
collected from each study participant to assess the
impact of the information prescription on their
understanding of and satisfaction with provided
materials. Figure 3 summarizes the proportions of
respondents answering ‘‘Agree’’ or ‘‘Strongly agree’’
to each of the statements associated with 4 impact
areas: satisfaction, timeliness of information provi-
sion, usefulness, and ability of the information to
increase understanding. Participants who received
the intervention materials reported satisfaction
agreement 94% (29/31) of the time compared to
84% (26/31) for the control group receiving standard
care discharge instructions alone. More participants
in the intervention group (87%, n527) than the con-
trol group (84%, n526) answered ‘‘Agree’’ or
‘‘Strongly agree,’’ when asked to rate their level of
agreement that the received information was easy to
understand.

All patients were asked to indicate the extent to
which provided recommendations were being fol-
lowed. Eighty percent of the control group partici-
pants answered ‘‘Agree’’ or ‘‘Strongly agree,’’ when
asked if they were following the recommendations in
the ED discharge materials; 58% of participants in the
intervention group reported ‘‘Agree’’ or ‘‘Strongly
agree,’’ when asked if they were following recom-
mendations provided in the information prescription
materials. When asked if the presented information
was already known to them, 77% (n524) of control
group members answered ‘‘Agree’’ or ‘‘Strongly
agree’’ for the ED discharge information received
and 61% (n519) of intervention group members
answered the same for the received information
prescription materials. Intervention group patients
who answered ‘‘Agree’’ or ‘‘Strongly agree’’ that the
information was already known to them had lower
improvement in quiz scores at follow up than did
patients who did not agree or strongly agree (3.1 vs.
3.5 point increase).

DISCUSSION

This pilot study allowed the research team to
investigate the conceptual feasibility of a learning
style–tailored information prescription. While prior
hypertension educational intervention studies have
focused largely on adapting materials to health
literacy levels, few studies have incorporated learn-
ing-style preferences into health communication

Table 2
High blood pressure quiz score outcomes by demographic variables (n562)

Demographic (n control) (n intervention)

Control Intervention

Baseline Follow up Difference Baseline Follow up Difference

Gender

Female (16) (18) 63.0 73.4 10.4 72.2 75.0 2.8
Male (15) (13) 68.9 68.9 0 71.8 76.3 4.5

Race

Black or African
American (18) (3) 65.3 68.0 2.7 72.2 72.2 0

Other race (13) (28) 66.7 75.6 8.9 72.0 75.6 3.6

Smoked in the last 12 months?

Yes (10) (11) 63.3 67.5 4.2 71.2 74.2 3.0
No (21) (20) 67.1 73.0 5.9 72.5 75.8 3.3

HBP family history*

Family history (23) (23) 65.2 71.0 5.8 72.1 74.7 2.6
No family history (8) (7) 67.7 71.8 4.1 72.6 76.2 3.6

HBP personal history

Personal history (26) (5) 65.4 70.2 4.8 73.1 76.0 2.9
No personal

history (27) (4) 68.3 76.7 8.4 64.6 71.0 6.4

Highest level of education*

High school or less
education (19) (7) 67.1 70.2 3.1 67.9 77.4 9.5

More than high
school education (12) (23) 63.9 73.0 9.1 73.6 74.3 0.7

Emergency severity index

2 (17) (20) 65.2 71.1 5.9 73.0 76.0 3.0
.2 (14) (11) 66.7 71.4 4.7 70.5 74.2 3.7

* Number of study subjects in this category does not equal 62 due to missing data.
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practices. In a survey of ninety-nine caregivers of
asthmatic children, Dinakar et al. utilized the VARK
questionnaire to characterize learning preferences to
inform education activities [25]. Boyde et al. used the
VARK to assess learning preferences of heart failure
patients and provide recommendations for education-
al needs [26]. Carbone et al. piloted the use of tailored
diabetes education activities, customized to individ-
ual literacy levels and learning styles, with ten
Spanish-speaking adult patients with type-2 diabetes.
Investigators used results from cognitive interviews
to ascertain which learning activities were easiest or
most difficult for study participants. Specific behav-
ioral and clinical outcomes were not measured;
however, their results contributed preliminary under-
standing of how this approach can inform patient
education [27].

In the current study, results do not indicate a
significant change between the intervention and
control groups in knowledge of hypertension issues
two weeks post-ED-visit, but descriptive analysis of
patient subgroups provides useful indicators for
which patients might best benefit from this custom-
ized learning approach. While a larger sample would
be required for a definitive conclusion, the personal-
ized information prescription content appears to have
improved hypertension knowledge for persons with a
high school education or less. This is not surprising as
lower educational status, often a marker for lower
socioeconomic status, is associated with increased
hypertension prevalence rates and may signal a
patient population with greater information needs
[28, 29]. Additionally, the data suggest that the
intervention had a greater effect on men than women.
This might result from different information-seeking
behaviors between the two groups. Anecdotal patient
feedback and quiz results suggest that female partic-

ipants in the control group might have researched
hypertension information on their own prior to
completing the follow-up survey. These results are
in keeping with published research indicating women
have higher rates of information-seeking behavior [30,
31]. A larger sample, which would permit a multiple
regression analysis, would be useful to shed further
light on potential interactions between these demo-
graphic variables and knowledge outcome scores.
While not specified in the a priori statistical analysis
plan, this technique may be employed in future
studies using this intervention.

Mean baseline hypertension knowledge scores
were high in both arms of the study, leaving little
room for increase in scores at follow up. An analysis
of responses on the hypertension quiz revealed that
study participants knew the correct answers to many
of the questions at baseline: Only three of the
questions were answered incorrectly a majority of
the time by both control and intervention participants.
This finding can inform the future development of
weighted scoring algorithms for calculating hyper-
tension knowledge scores.

Response item analysis also sheds light on an
additional component of the study process. Interest-
ingly, quiz results for the statement regarding stress
as a cause of high blood pressure showed a decrease
in the number of correct responses among patients in
the intervention group at follow up. NHLBI education
materials given to patients discussed long-term stress
as a contributor to high blood pressure, whereas the
official NHLBI answer to the question, ‘‘Stress causes
high blood pressure’’ (true/false), is ‘‘False.’’ The
question posed to study participants did not make a
distinction between short- versus long-term stress,
thus it is understandable that patients would perceive
stress as not only a contributor to but as a cause of

Figure 2
Patient feedback as study follow up*

* Proportion of respondents answering ‘‘Agree’’ or ‘‘Strongly agree’’ (4 or 5 respectively) on a 1–5 Likert scale.
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high blood pressure. This perhaps explains the
direction of the scores on this quiz item. In contrast,
scores on the quiz item with the second-lowest
baseline score, ‘‘High blood pressure has no cure,’’
showed the greatest improvement at follow up, thus
creating optimism for improving hypertension knowl-
edge. A future study design that will not only utilize a
weighted scoring methodology to allow more impor-
tance for specific questions, but also include questions
with increased complexity to provide more room for
improvement in baseline scores.

Hypertension was previously diagnosed in 87%
(27/31) of the intervention group members who
completed the follow-up survey. At follow up, 61%
(19/31) of these patients reported already knowing
the information contained in the intervention materi-
als. The gap between patients diagnosed with
hypertension (n527) and the number reporting prior
knowledge of the provided hypertension information
(n519) further supports the need for increased patient
education.

Limitations

Results from the item response analysis of the
hypertension quiz suggest limitations in its ability to
satisfactorily discriminate potential knowledge differ-
ences, because nine of twelve questions were an-
swered correctly a majority of the time. Further
research to develop a validated hypertension knowl-
edge measurement instrument for the ED setting
could potentially provide greater accuracy in deter-
mining knowledge changes.

Primary outcome results in hypertension knowl-
edge scores differed by gender, with women in the
control group demonstrating higher scores two weeks
post visit than men. The follow-up interview did not
include a question designed to ascertain information-
seeking practices of participants, and therefore the
study team was not able to directly compare self-
reported behaviors against knowledge score out-
comes. Modifications of the post-ED-visit survey to
include this question will allow the team to indepen-
dently assess the effect of external inquiring or
searching behavior on follow-up outcomes.

Patients receiving intervention materials reported
higher levels of satisfaction than those receiving
standard discharge instructions. The higher scores
may possibly be confounded by the method of
delivery rather than the information itself, because
control group participants received information in a
more routine manner than the intervention group.
However, since health communication exchanges
between providers and patients can undoubtedly
benefit from more personalized approaches, the
intervention might positively affect patient percep-
tions of their overall health care team.

In this pilot study, the team provided the interven-
tion via one learning mode, yet patients can exhibit
multimodal learning preferences. Future efforts to use
information delivery formats encompassing multi-
modal learning styles (e.g., combining kinesthetic

with aural preferences or read/write with visual
preferences) is likely to provide greater patient
benefit. Additionally, an individual’s ability to learn
and act upon new information is undoubtedly
influenced by a variety of factors other than specific
learning-style preferences. However, addressing
learning-style preferences eliminates one potential
barrier in health communication practices.

CONCLUSION

With this investigation, the study team explored how
to best provide health education materials to ED
patients with high blood pressure. Overall, patients
who received the learning style–tailored information
were satisfied, perceived that the materials increased
their understanding, and found them useful. The
study’s negative findings on knowledge outcomes
may be especially attributable to high knowledge
scores at baseline, and further research is needed to
develop questionnaires that can adequately capture
patients’ understanding of high blood pressure
concepts and management issues.

Practice implications

Using different learning styles could provide initial
steps in establishing a framework for developing
customized information prescriptions that can be
broadly adapted for use across varied health care
settings and with varied health care conditions.
Informatics approaches may provide further oppor-
tunities to streamline and enhance delivery of
information prescriptions in the clinical setting.
Increasing patient awareness and knowledge via this
customized strategy supports informed decision
making and may ultimately translate to increased
positive self-management behaviors and improved
clinical outcomes. Further work may help to define
best practices for the delivery and implementation of
this model.
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